The application of polyvalent H serology for screening certain feed components for Salmonella was evaluated. In a comparative study of 1,894 suspicious or known positive samples, Salmonella organisms were detected in 1,141 samples with the conventional method and in 1,134 samples with the polyvalent H method. A statistical analysis of the results obtained by both methods indicated that the polyvalent H method is as reliable as the conventional method. Salmonellae can be detected by this method within 60 hr, whereas conventional methods require at least 4 days. The speed and reliability of the polyvalent H method are desirable for routine quality assurance.
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The occurrence of salmonellae in feed and feed components has frequently been associated with the use of contaminated animal protein supplements processed by rendering plants (1, (4) (5) (6) (7) (8) .
Current methods proposed for the detection and identification of Salmonella organisms are generally considered to be cumbersome and lengthy procedures. Efficient and effective use of quality assurance programs by industry requires reliable and more rapid analyses designed to determine the presence of Salmonella in ingredients or finished products, or both. Analytical results are required prior to ingredient use or finished product distribution.
The established methods for the detection of salmonellae include serological procedures for positive identification. Conventionally, these tests are performed only after a lengthy period of biochemical testing. Recently, it was suggested that human fecal specimens and food samples could be rapidly screened for Salmonella organisms with polyvalent H antisera (9) .
The purpose of this paper is to report on the application of this rapid screening method for the detection of Salmonella organisms in feed components.
MATERIALS AND METHODS
Samples from a variety of sources were selected to include variations in raw materials processed, methods of processing, levels of sanitation, and types of byproducts produced. A total of 1,894 samples were collected over a period of 14 months. For this study, samples which were known to contain salmonellae or samples in which salmonellae were likely to be present were selected. Bulk samples were examined for the presence of salmonellae by incubating 25 g of material in 225 ml of Tetrathionate Broth (Difco) with Brilliant Green (1:100,000). Tergitol no. 7 (0.6%) was added to aid in dispersion of the samples (3). Enrichment broths were incubated for 18 to 24 hr at 37 C and were streaked for isolation on both Brilliant Green Agar (Difco), containing 8 mg of sodium sulfadiazine per 100 ml (3), and Salmonella-Shigella (S S) Agar (Difco) plates. After 18 to 24 hr of incubation at 37 C, at least three colonies from each plating medium were subcultured to Triple Sugar Iron (TSI) Agar (Difco) slants and 1 ml of H Broth (Difco). All TSI slants were examined after 18 to 24 hr of incubation. Slants showing an acid butt and an alkaline slant, with or without the production of H2S or gas, were recorded as "TSI-positive" cultures. These cultures were heavily inoculated into urea broth, lactose, dulcitol, and lysine decarboxylase broth, with conventional procedures, and were incubated for 18 to 24 hr at 37 C (10). Only cultures showing biochemical conformity with the genus Salmonella were confirmed by slide agglutination in polyvalent and group-specific Salmonella 0 antisera (Difco).
All H Broth cultures, inoculated concurrently, were incubated for 5 to 6 hr. The spicer-Edwards H antisera set (Difco) was used to prepare the polyvalent H antiserum. This antiserum was prepared by mixing 0.1 ml of each of the seven sera comprising the SpicerEdwards groups. The mixture was then diluted to 16 ml with saline solution. The incubated H Broth cultures were inactivated with equal volumes of 0.6% Formol-treated physiological saline solution. Equal volumes (0.5 ml) of Formalin-treated antigen and polyvalent H antiserum were added to Kahn-type tubes. Control tubes consisting of 0.5 ml of antigen and 0.5 ml of normal saline solution were prepared with each batch of samples. All tubes were incubated for 1 to 2 hr in a water bath at 51 C. In most cases, the floccular agglutination could be read in less than 15 When all of the disagreements were taken into consideration, that is, the 7 samples which were biochemically negative by the conventional method but positive by the polyvalent H method and the 14 samples that were positive with the group specific 0 antisera but negative with the polyvalent H antisera, the calculated value of Chi square was: X2 = 1.71 (1 degree of freedom). This value of Chi square indicates a statistically nonsignificant (P<0.15) difference in the reliability of the two methods. Table 2 shows the frequency of Salmonella groups isolated as well as the per cent disagreement between the conventional and polyvalent methods. No attempts were made to identify the Salmonella organisms beyond their serological group classifications. The 65 Salmonella organisms referred to as "others" were believed to be members of groups other than those indicated by the polyvalent A-I Salmonella antisera. These results were based upon biochemical conformation or agglutination in polyvalent A-I Salmonella antisera.
The two additional positive group D samples detected by the conventional technique represent a 14% increase in positives over those determined by the polyvalent H method. Since S. gallinarum and S. pullorum do not contain flagellar antigens, they would not be expected to react with the polyvalent H antisera. Subcultures to S I M Medium (Difco) revealed that both of the isolates were nonmotile. The National Animal Disease Laboratory, Ames, Iowa, identified both organisms as S. pullorum. The remaining Salmonella isolates which did not agglutinate in polyvalent H antisera, but which did agglutinate in groupspecific 0 antisera originally, were subcultured to S I M Medium. In most cases, the isolates became actively motile after the first transfer in the motility medium. After two or more transfers, all of the isolates were motile and subsequently agglutinated in polyvalent H antisera.
Of the 14 Paracolobactrum arizonae isolates, 13 gave positive reactions on the polyvalent H antisera. These were the only isolates other than Salmonella organisms which were found to give a positive reaction with polyvalent H antisera. The use of polyvalent Salmonella H antiserum to screen lactose-negative colonies for salmonellae in feed components was evaluated in this study. The results indicated that Salmonella organisms were not detected in 13 of 1,141 positive samples. Of these 13 Salmonella isolates, 2 were identified as S. pullorum and the remaining 11 showed positive reactions in the polyvalent H antiserum after one or more transfers in a motility medium.
On the other hand, 13 of 14 isolates identified as P. arizonae gave positive reactions with the polyvalent H antiserum. This is not surprising because there are many H antigens common to the Salmonella group and P. arizonae (2) . The occurrence of false positive reactions caused by P. arizonae would be considered advantageous, since these organisms demonstrate a wide range of pathogenicity resembling Salmonella infections and should be similarly treated (2) .
A statistical analysis of the two methods used in this investigation indicated that screening for Salmonella organisms with polyvalent H antiserum is at least as reliable as the conventional method. It should be emphasized that the use of the polyvalent H agglutination screening method can reduce the time necessary for examining samples for salmonellae by 48 hr. Conventional methods generally require up to 5 
